A new finite integral transformation (an extension of those given by Sneddon (1)), whose ksrnel is given by cylindrical functions, is used to solve the problem of finding the temperature at any point of a hollow cylinder of any height, with boundary conditions of radiation type on the outside and inside surfaces, with independent radiation constants. It is to be noticed that all possible problems on boundary conditions in hollow cylinders can be solved by particularising the method described here.
Introduction
Our purpose is to solve the problem of finding the temperature at any point of a hollow cylinder of any height, when there is heat radiation on its outside and inside surfaces. We suppose thai the media bounding the two cylindrical surfaces are, in general, different. For that purpose, we introduce, in the first part, a new finite integral transform, restricting our attention to the property necessary fcr the solution of the problem that will be stated and solved in the second part. We assume that all functions involved satisfy Dirichlet's conditions in the intervals considered. (1) is
where J p (nx) and G p (iix) = tyt cosec(pn) [J-p (nx) -e~' p1 'J p y'nx)~\ are Bessel functions of first and second kind, respectively, of order p, then by substitution 160 E. MARCHI AND G. ZGRABLICH of (3) into (2) we obtain (4) where
From equation (4), we see that solutions exist only if:
Denote by fi n the positive roots of this equation. From the first equation of (4) and (3) we obtain:
On the other hand, by using the second equation of (4) and (3) we find
Linear combination of the two preceding equations leads to the functions
which are solutions of Bessel's differential equation of order p and satisfy the boundary conditions (2) . Because of this fact, such functions are orthogonal in the interval (a, b). Now, let us define the finite integral transform
As is well known (1), the inversion theorem is given by
n where the sum must be taken over the positive roots of equation (6). From the orthogonality of the functions defined by (7), the a n are given by a n =f p (n)/C n (10) where:
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By using the relation!
f'
where ^( f e ) and ^^(ks) are cylindrical functions of orderp, there results: [G p (k u 
To solve the problem stated above, it is sufficient to find only the effect of the transformation on the expression --+ ---~ /. By integrating by parts, dx
x dx x we obtain:
On the other hand, from (7) and (5), and taking into account (6), we have by direct calculation
By substituting (13) into (12), and remembering that the functions 5 p (fc l5 k 2 , n n x) satisfy Bessel's differential equation of order p, we obtain finally:
This is the basic property of our transform, that will enable us to solve the problem which we now state.
Application to the hollow cylinder with radiation
Consider the hollow cylinder whose axis is coincident with the a axis, denned by 0^*^/ i and a^rf^b, where a and b are the external and internal radii, respectively, and (r, <j>, a) are cylindrical coordinates. Let us consider the heat conduction problem, with symmetry with respect to the * axis. Then the temperature 6(r,«, /) at any point of the cylinder, where / is the time, will be the solution of the conduction equation -, 0(r, i, r)+ -i 0(r, a, 0+ ^2 0(r, e, t) = -~ 9(r, z, t) (15) dr r or oz $e at
